Abstract Foregut duplication cysts can occur anywhere along the foregut-derived structures. Its association with esophageal atresia (EA) and tracheoesophageal fistula (TEF) is exceptionally rare, the majority of cases being diagnosed at an older age due to symptoms or complications. We present the third reported case in the literature, when diagnosis and treatment were done at the time of repair for EA-TEF.
Introduction
Foregut duplications can occur anywhere along the embryological foregut-derived structures. Most lesions are cystic and found in the thorax or intraabdominal. Their association with esophageal atresia (EA) is extremely rare with only 16 cases reported so far [1] [2] [3] [4] [5] [6] . In only two patients, the associated foregut cyst was removed at the time of repair of EA and tracheoesophageal fistula (TEF) [2, 6] .
Case Report
A 2,820 g female newborn delivered at 40 weeks of gestation was transferred to our hospital 4 h after birth, with suspected EA because of a failure to pass a nasogastric tube. The esophagography performed at admission established the diagnosis of EA, the upper esophageal pouch ending at the level of third thoracic vertebra. The presence of gas into the abdomen suggested the presence of a distal TEF. Preoperative additional workup for associated anomalies (including cardiac, abdominal, and transfontanelar ultrasonography) was negative.
A right extrapleural thoracotomy was performed in the same day. Near the TEF, the lower esophagus caliber was apparently greater than the upper pouch, with an asymmetrical positioning of the distal fistula. The gap between the two separated ends of the esophagus was approximately 2 cm. A well-defined 2 cm cyst-like structure with a clear fluid was identified close to the fistulous segment, in the muscular wall of the distal esophagus (Fig. 1) . The cyst, well delineated and having no communication with the esophageal lumen, was removed. The mucosa and most of the muscular wall of the adjacent esophagus was preserved. An end-to-end single layer anastomosis between the esophageal segments was performed.
The histopathological examination demonstrated a foregut duplication cyst with a three-layer structure: a well-developed muscle wall with two layers of smooth muscle (circular and longitudinal) covered by a mucosa with respiratory epithelium.
The postoperative evolution was uneventful. The control esophagography at 6 months of age showed no stenosis at the anastomosis level.
Discussion
Foregut duplication cysts are the most common mediastinal cysts, accounting for about 20 % of mediastinal masses. They are probably a result of aberrant development of the primitive foregut. They are epithelial-lined structures, defined by histologic features rather than by location. Foregut cysts may be bronchogenic, enterogenous (which include esophageal duplication), neurenteric, or mixed [7] . The treatment of choice of the foregut duplication is total resection, due to the risk of compression if the cyst is only aspirated, hemorrhage and anemia if gastric mucosa is left in place, recurrent pancreatitis, rupture or malignant degeneration [3, 6] .
The association between congenital foregut duplications and EA is extremely rare, only a few cases being reported so far (Table 1) . There are experimental studies suggest that there is a common pathogenesis for these two entities, related to the failure of the foregut to detach from the notochord at the normal time [8] .
Reviewing the literature from 1956 to present, we found 17 cases (including ours) of EA associated with foregut duplication (Table 1) . Kluth (1976) presented four cases of EA associated with esophageal duplication [1] . Since then, 12 more cases were reported [2] [3] [4] [5] [6] . Eight patients (47 %) had EA with distal TEF, five patients (29.5 %) had EA type V [3, 4] , one case (5.9 %) isolated EA [3] , and one case (5.9 %) had esophageal web and distal TEF [3] . The foregut duplication was intrathoracic, excepting three cases: bilocular thoraco-abdominal cyst; along the greater gastric curvature; on abdominal esophagus. In ten cases, the duplication was cystic. In three patients, there was a communication between the esophagus and the duplication. In five patients, the duplication contained pancreatic tissue. A 23.5 % of the cases presented different associated anomalies (trisomy 21, vascular ring, tracheomalacia, cleft lip and palate).
The diagnosis of foregut duplication is often delayed in cases associated with EA [6] , because of its asymptomatic presentation, small-size, or its position out of the surgical exploration field.
We identified only two cases of EA with distal TEF, where the foregut duplication cyst, situated on the distal esophagus, was an intraoperative finding and resected in one stage together with EA-TEF repair (Narasimharao et al. [2] , Knod et al. [6] ). Our case is the third reported. Local anatomy allowed us to preserve the adjacent esophageal structure. Knod et al. [13] had a similar therapeutic approach, but a short segmental resection was required secondary to ischemia of the adjacent esophageal wall, while Narasimharao resected the esophageal segment containing the cyst [2] .
Conclusion
When dealing with this extremely rare association between foregut duplication cysts and EA-TEF, it is preferable to treat both anomalies in a one stage neonatal surgery. Whenever possible, preservation of the adjacent esophageal segment will improve the success rate of the primary anastomosis and lower the possibility of short-or long-term complications. 
